Objective: To document the difference between what pharmacy benefits management companies (PBMs) charge employers and what they pay dispensing pharmacies for the drug ingredient portion of prescription transactions (the "spread").
P rescription drug costs continue to attract media scrutiny as the impact of increasing health care costs on our nation's economy remains dominant in major U.S. newspapers' domestic policy coverage. [1] [2] [3] [4] [5] [6] Prescription drug costs are conspicuous in this coverage because of the synergy between two current trends: the rate of increase in costs to employers for employee prescription benefits and an increase in public sentiment favoring provision of some kind of Medicare prescription drug benefit and relief from escalating prescription drug prices. In examining increased prescription costs to employers, the purpose of this pilot study was to investigate potential sources of inefficiency in the current pharmacy benefit model that may merit further and more exhaustive investigations.
The current infrastructure for administration of employee prescription benefits in the United States generally uses a PBM as a critical component. In this important and central role as a pharmacy network specialist and claims processor, the PBM typically executes contracts with an employer who pays for the pharmacy benefit and a network of dispensing pharmacies. People in the managed care industry are commonly aware of a difference between what employers are charged for drug ingredient costs and what PBMs pay dispensing pharmacies for the same drug ingredients, [7] [8] [9] but the magnitude of this difference has not been measured objectively.
This difference is termed the "spread" or sometimes the average wholesale price (AWP) spread. We define spread as "the difference between the drug ingredient cost billed to the employer by the PBM and the drug ingredient cost the PBM pays to the dispensing pharmacy for that line item." It is not a factor in any copayment, dispensing fee, or transaction fee provision.
Objectives
In considering how and under what circumstances spread may be incorporated into prescription payment transactions, questions arise as to whether the dollar amounts of spread and/or percentages of these differences (spread percentages) differ significantly according to drug category, PBM, or both. To systematically address such queries, the following research questions and hypotheses were generated: es, we could identify dispensing pharmacies by their National Association of Boards of Pharmacy (NABP) identification numbers.
Since many chain pharmacy companies reconcile their PBMgenerated prescription payments at the corporate rather than individual store level, we decided to avoid the time-consuming steps encountered in trying to gain permission at the corporate level and confine our focus for this pilot study to independent community pharmacies. Initially, seven such pharmacies agreed to participate in the pilot study. We focused our pharmacy inquiry on states in which we had support of the state's pharmacy organization or other recognized pharmacy leaders. Within the four states where we had support, the six highest volume pharmacies for the two employers were contacted. The highest volume pharmacies were identified by the number of prescription transactions associated with each NABP number.
We solicited participation of dispensing pharmacies by telephone. During the initial telephone calls, we introduced ourselves to the pharmacy owner or manager, presented our institutional affiliation, and described the study. This introductory phone call was followed by a fax transmission or e-mail message to the pharmacy. This communication included a one-page description of the study and our credentials. After the contacted pharmacist was oriented to the aim of the project and comfortable with participation, an investigator faxed the pharmacy a worksheet of all prescription transactions for the chosen 1-month period that had been identified from an employer's invoice. The worksheet provided drug name and strength, quantity, date of service, ingredient cost billed by the PBM to the employer, the name of the PBM, and the pharmacy's prescription number. It had a blank space for the ingredient cost paid to the pharmacy by the PBM.
Pharmacists were asked to refer to their PBM payment notice for these same prescription transactions and dates of service, record the dollar amount the pharmacy was paid for drug ingredient cost on each of the transactions, then fax the completed worksheet back to the investigators. If participating pharmacists wanted to fax their payment notice, we asked them to obliterate any patient-identifying information on these printouts before doing so. For their own convenience, all respondents chose the option of faxing documents to the investigators.
Analysis of variance (ANOVA) was used to determine the significance of differences for spreads found among brand name, multisource brand name, and generic medications and between the PBMs included in this study. The level of significance was set at P < .05. The one-sample Kolmogorov-Smirnov [KS] test for normality was used to determine the reliability of the ANOVA tests for these data, and the Mann-Whitney U test was used as needed to analyze data not meeting the KS requirements for normality of data.
Results
Of seven pharmacists who initially agreed to participate, one pharmacist did not send information when it was requested. Thus, we report in this article the transactions based on prescriptions dispensed by six pharmacies.
In all reported cases, the pharmacists faxed a copy of their PBM invoices rather than completing our worksheet. Thus, for each of the prescriptions in our pilot project, we had not only a self-report of the drug ingredient cost paid to the pharmacy but also physical evidence in the form of the line-item prescription transaction record the PBM sent with the pharmacy's monthly payment. We were able to match up the pharmacy payment with the employer's bill. These transactions were matched on prescription number, date, drug name, drug strength, NDC number, drug quantity, and days' supply.
From these participating pharmacies, information was collected for 129 prescriptions that had been dispensed for employees of two companies, each served by a different PBM (PBM 1, n = 71; PBM 2, n = 58). Examples of the kinds of spreads we found are presented in Table 1 . Table 2 presents a summary of results for the PBMs combined and PBMs 1 and 2 separately. Drugs are categorized as generic, multisource brand, and single-source brand.
Based on the combined data for both PBMs, ANOVA identified significant differences among the generic, multisource brand name, and single-source brand name categories for both the dollar amount spread (d.f. = 2, F = 7.99, P = < .01) and the spread percentage (d.f. = 2, F = 21.33, P < .001).
For PBM 1 (Table 2) , ANOVA revealed significant differences in the spread among drug categories (F = 5.07, P = < .01) and in the spread percentage between drug categories (F = 14.66, P < .001).
For PBM 2 (Table 2) , ANOVA identified differences among drug categories (F = 5.64, P = < .01) and in the spread percentage among drug categories (F = 15.93, P < .001).
However, in examining the distributions of the spread and spread percentage variables for the entire sample taken as a whole, neither the spread (skewness = 4.75) nor the spread percentage (skewness = 4.18) were found to be normally distributed (KS test for normality, P < .001 for both spread and spread percentage). The KS tests were repeated for subgroups, and the distributions were found to be abnormal for the PBM 1 and PBM 2 subgroups (P < .001 for both spread and spread percentage in each subgroup).
In situations where the assumption of normality essential to ANOVA is violated, a more conservative approach is the use of nonparametric analysis. Further, in view of the small subsample of multisource brand name drugs in an already very small sample, the single-source brand name and multi-source brand name categories were collapsed to form a name-brand category. Mann-Whitney U tests were then conducted to examine differences in spread and spread percentage between the brand and generic drug categories, spread between PBMs, and spread percentage between PBMs.
Results pertinent to our first research question ("Does spread differ significantly between drug categories independent of PBM?") and its associated hypotheses are presented in Table 3 . From these tests, it can be seen that the brand name versus gener-ic comparison for both spread and spread percentage differed significantly in all categories. For PBM 1, PBM 2, and for both PBMs taken together, the differences between brand name and generic products for both spread and spread percentage were highly significant (P < .01).
Results pertinent to the second and third research question ("Does spread differ significantly between PBMs?" and "Does spread percent differ significantly between PBMs?") and their associated hypotheses are presented in Table 4 . The two PBMs did not differ significantly (P = .938) in the spread for brand name drugs. PBM 1 and PBM 2 did, however, differ significantly (P < .01) in the spread percentage for brand name drugs. For the spread on generic drugs, the difference between PBMs was not significant (P = .083), yet the comparison of PBMs on generic drugs spread percentage was significant (P < .001). When considering brand name and generic drugs together, the differences between the PBMs examined were not significant for either spread or spread percentage.
Discussion
The pharmacy benefit is currently in the spotlight because of its escalating cost, the desire of Americans for relief from high pre- scription drug prices, and the potential expansion of the pharmacy benefit through a Medicare pharmacy program. If a research initiative on a statistically valid sample indicates that a significant spread exists, such a measure could become an additional metric for evaluating PBMs.
Through this pilot study, we identified significant differences in ingredient costs charged to employer payers when comparing spread and spread percentage between brand name and generic drugs for two PBMs. Spread and spread percentage difference appeared on the generic side of the brand name/generic dichoto- my-an area that otherwise represents the greatest cost-saving opportunities to employers and is the focus of "lower copayment for generic drug" incentives given to employees. When comparing PBMs head-to-head, the only significant differences found were in the spread percentage for brand name and generic drug categories when considered individually. For all drugs taken together, there was no difference between the two PBMs. For the PBMs and prescriptions analyzed in this pilot study, these results show significant differences in spread and spread percentage when comparing generic and brand name drugs, but essentially no difference between PBMs. The wider ranges in spread opportunities available with generic drugs are, in part, explained by the disparity between generic drug acquisition cost and the published generic AWP. The PBM explicitly states terms of generic pricing in the contracts to both the employers and pharmacies, but we have found that employers are generally unaware of the possible spread with generic drug differential contracting. If this observation proves to be generally correct, it would seem that employers need to become more aware of how reimbursement arrangements are made and that they should insist on full disclosure of the individual prescription payment amounts made to pharmacies.
The literature has indicated the spread is an economic necessity for PBMs, who use spread revenue to subsidize areas of loss to the PBM, such as artificially low administration fees. [7] [8] [9] Recently, the PBM industry has been the focus of lawsuits from employer groups and organized pharmacies over drug-switching programs, drug manufacturer rebate practices, and spread pricing. If these lawsuits represent a demand by clients and business partners of PBMs for a transparent business model, then a move toward a more understandable and comprehensible model of operation with sustainable, up-front administration fees could benefit the PBM industry. Further, since markets run more efficiently with a more complete flow of information between buyer and seller, a move toward a transparent model would likely benefit employers and pharmacies as well.
Limitations
The results presented and the statistical significance of data in this small sample have severe limitations that are clearly associated with the extremely limited number of prescription transactions and PBMs studied. As such, the results of this pilot study should not be considered indicative of either typical prescription transactions or PBMs in general. Whether the observed differences in spread and spread percentage between drug categories are indeed indicative of typical industry practices does, however, merit more extensive investigation. The research questions, hypotheses, and strategy for data analysis presented in this paper represent the
